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(54) mmfn^m Jci:Mmmi^xj'A^^mmm<omsj^m}^mssssmi>^zy7.v'A 



(57) im>] 

[IBS] i!'-'^< f: 2o«D-fe>-^^ Sr^^2,iSK^ 
i> l-:>(7)ie-^®6*-^>^^AXK5SMtt>'Xxi. (AA 




m^m 1 ] {p'^<ti>i -rxD^u Txm is) . 
^<ti>i -:><m^gm^m ( 7 > Rv^ztii^commizm 

< i: i. i-rxrm^m ( 6 ) *-^>^sAxRati8tts^;?.x 
i8tt>';2.-rA-&}^« Lt:mizmmm(omm-^titiwmk 

ztii^<r)mmm^izimwm^^-rmzm--t:s> 
mMmiz^^tti::wam (11) ^^ta-wtcjg^-rs 

im^m4 ) ^4WR5raffij« (id ^vx^? &a t 

[it*355] t-f^^nmm (id ^iiL. ^:co 

Xliia^^S ( 7 ) c7)±{C;i?^'<-S ( 8 ) ^SfefC 
B!j« ( 11 ) ^^^i>ii;*#S{i:-rSI8*^2:n;S 

[is^8 ] m^tiMzm 2 co-^x ^xtim 1 0-7 

iiimm9] ms^mtttiMzxrmkmsLi^xT- 

«® -Thmm. 1 xii 2i2»<^:fr^. 

1 1 ] ^^Ru^i><zju Txm ( 5 ) X 
tm^mfm ( 7 > ( a ) sr^t. c:*?) 

;^/N'-Ji (8) c7)^-r<§KHP^&:»-&(cJ:oT{±v 

AJ:Mmm'&'^x'rA<^m^mmizmM-thmim'»m 
izm^-t^ c: t ^^mt^^mmm 1 x{i2iadjio:^ 

50 



(2) 132 000-4 9029 ( P 2 0 0 0-4 9 0 2 9A) 

2 

e=J:OI^-ri.^i:$-!ftai:-r2.»«3Sl 2ffi«0:fr 

a. 

[fi^^ 1 4 3 J: O^^ff 

im^m 16] {c^st$^T,f^-fe 
ht:»biz. mm±iz&mzM:mmm(7)^^tdt^ 

mit-ti>m^i7bmi 5<ov^f^3&>i-:>fc:iBtt<?>ir 

a, 

tf. #{c-7X^*<^$a^:u-5*>{c|^-^-rS3&*X{± 

^Mrr^ifc&#mi:-r^i«^i 6KKco:*^, 
1 8 1 mmm i 1 7sm<D:!mizx o» 

19 3 'Jf^j:<th 2040-fe >-9*^3&^^>^r 
•9 . ^iX^iX'M^j:< t 1 O£0/N'>f TXJi ( 5 ) . 

< i: 1 1 ^<7)ii^^« ( 7 ) a.i/c:ix^>io«rafcffia 
stL2o^i^-ri.®Ma^^^tt{c^^-r-si!'-^< 

t i> 1 -oco^-^S ( 6 ) AlRSSSKttS^XxA 

( 5 ) cm.mzu%mizwM.'fi(^ii^m^^'ssmz-th 
-^fc. i^m:mmnx'^y^=Hz4mmmii:^^ 
(ID ^mth;ibi:mwLt-thmsssm,-^> 
[is^2 03 (1 1) d^^r-^^htcaF^t- 
[»«3S2 1 3 (11) J; -^TiiftSP 

«F5r«ayjt^^-ts ^1 1 8x« 

1 9i,zmM(0'^y^zyx^M,, 

[if*3S2 2 3 nmm (id ->Ttt#itt 

W^JimM^rttfc^-rsc:i:^#8l:fc-ri.a^i 9 

[»*3S2 3 3 ffli6« (11) imw&. wmm&x 
ityj:.^m'mThi>^bimLb-ti>m^i 9m. 

[11*^2 4 3 «s!jii (11) (7>mw^M. m-^iz 

<7:)wmmmmmaTT$>iz bi:mmb-r hm^i 9 

[a«3S2 5 3 m^m (11) rx® 
( 5 ) x\mm%mm ( 1 ) <5o±(cM$nTv^^:: t ^ 

#mi:-ri.l«*3Sl 973^2 A<r>\.^-fixti-\->\.zim<r) 



(3 

3 

im^2 6 ] Txm ( 5 ) xumMmtm 

( 7 ) <D±l,z:^^^-m { 8 ) *5||$tt. ic^±izm^tL 

hwmm (11) 2-iKiswfcfe^sc:i:i&ft®fcf 2» 
[is*^2 7 1 i«g»« (11) 3&q^«rig. #fc:x^ 

-yi^'^Jgfi^^Cifc^^lSh-f-^W^l 9BM2 

7 <7)v v-f^^ 1 -oizmsm-^ ^-ts^xt^a. 

0 . ^ix^1x'J'-^£< bi>l -zx^j-s^ rxm ( 5 ) . ii'-^r 
< 1 1 1 -:x7)iS*S^® ( 7 ) &l/^c:^i/^>fOSigtffia 

-5<ofs-^Ji ( 6 ) tf^^h/cLsmsm-^x7-M.^^-t 

tmMMSk^y^i^x7-Mzii\^x. ^urxm ( 5 ) 

-C±5 0 . ^tim 4 ffli7)-fe >"»m ^ - h X b > - 
y c: SrifffSt ■r.S.it««2 9 JiM3 

1 <f>\ ^-rti^ 1 ':>lz9mcr>-^ y-^i^xf-J^ . 
ti»*3S3 3] i!^^< 2o<7)-fe>'-t^^<5>« 

mfm&x/::<7)^u Txmt i -o<ms^mmt ^sm 

msm>-Xr-J^i:^-ti>W^m.m-t:y^>'X'rMzi5\,^ 40 

T. Txmcom-itcrmM.nco:}jmmfi:nmz^& 
-utm^mfm ( 1 5 ) tiim^^tix\>^t:it?:mL 

t-f^m^MMi-ty^i^xr-J^. 

I m^m 3 4} 4 iixti-^ (Dimco-t >^^^ #^ 

T-fe O . ^rft-ril4ffl<?>-fe>'-9^^3!)^*^ - h >- • 
[0001] 50 



) ffl2000-49029 ( P 2 0 0 0 -4 9 0 2 9 A) 

4 

iO«®fciBS$ix2o<7)gi|grrS8BE^^^iattfc:^ 

Xt"-^ (artificial— antiferrom 
agnetic — sistem, JilTA A F i^Xy-J^b 
m-t) ^-^^T'^^&. :;!'-^:<fct2-0(^)-lr>i?^^^ 

[0002] 

mttzb *<T'# . ^ /ijamsis&m^s^-r-fe y^ ■ -r 
V '•/'^(rmWtAzM^ ^KO-f^j-yi^^m^-thAmcry^y 
•^<r)o%2m(7>^y^^^<r>fU rxmcmAtamLx 
m>-^y^iz.nvmi^iz-)mnif. ±x<r>nmmvz 
hit'>xmm-thm'^^nh^bi><-mxht, Mi 

ttc. m^eohy^^JUW^i^-xb-i-hii^Xtixh'y 

■ ^<}uy- h'7yz^x:f'ximt?>-ky^eoi^izi>'£- 
mx$>?>. ztLitm^^mimmmm) izx*}nt>tL 

ixi£^j:i^-^j:\'^:ibx$)h, :imi±x<7y^y^l^m 
mifi-^y^ ■ yu -yi^'p^v^ji^iao-fevif - t'u -yi^' 

[0003] 

[^BjA^M^Li^h-rsis®] mm 
mmx.\m&x^ ^^^a^-r s ^bizhh. 

[0004] 

j^^rxm<m.mzu'mf,zmmcr> 
^^|^il#^tSr^^gt^-rs7^c*^>tcA A F i^xxASrj^^uc 

^«=:S»tJ^WJ:A A F i^X7^A<?)M««tci^$-&e'L, 

mw^^mmm-mmmcmw^mtf^fmb sf-^srv ^« 

[0005] fiP*>*%BBi4^T<o-b y-y^^^ t L < «-t 
*^{3j:n{f-ri^S^x-rA<7)^^ 

t-iOtc vx Jrfl&ffl-t ^ ^ i: 3&^T' ^ S . 
[0006] 1 «OSIit0«(:: J;illfa5:JJ-Wt 



5 

[0007] iMtox o izmmmii^m.AA f s^xxa 
[0008] z<omimco^m:^commiim®^j:mM 

mmcr>^<7)mBi>m^x'^ & i d{c-f-S3ti6tj±«2«o 

[0009] .rfttcSf LTSftS-WaBft® ?:mmth tiib 

tzmm^^mk^(D^!m(r>^iz9mi:m3rt<r>x\ ^ 

tnzj:'yxi>mtn<o:!jmmf^mm-h:itti^x'^ 

:^^lzj:tii£::<^ymiiim^^t, ^^mxizj: 

*)m/^yxim»m:c'y^yi^Tmv^'>xi>j:\,K z 

A A F v-x-rA S-^^^< t t^SrSttr 

, mizy ^hu -/y^y 4 izx t)m&^tii>tmix' 

[0010] ±m(r>x o(zz(nmmmimm^tu-z-t> 

mm}iz^^tiidmmfm^^ti^j:^^miizm 
m-r?>m^<mm^fiti-b:y^i^i:mm^-t?>izti^ 

^mcommLizmm^tv^^ti^cofmtrmtcommm 

fcSV ^z^'^-t:^t>Ximmth t WfiJT'* <o. ^ti 

[0011] ±mcoyTmizj: Kiwk^ti 

i:mm-?>t:if><ommmizm-t^ . 

[0012] -?-ofB5ec*^Hj{i^ 'J^-^<ti> 
■^^ti-h^ 0 . •eix-eixiJ'-^r < t i> 1 -^co/\'>f TX 

^ix:iixh(r>2m^WmW&iz^'^^^}f*j:< i l o 

<?)fe^«*^^>«^ A A F i^xf-A^wrsfismsiJi-fe > 

-9->'X-rA{cBg-r.S. e:<?3-fe>'-9->'XT-A(i:>'N'-f TX« 
<m{t\.zmm7cr)-)jmH\^^«Sm'iz-t^tz»)i,z. ir>ay ! 
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t S (r>i.z^-t 

h'y-ti:< 1 1 1 -:>cm.mnzm-^zttfm^m'kmtx 
\^i>^xmtix\>^h. 

[00131 ^<m*^izj:ixiiwmmit=e-^ y h 

yhii^tiizJ:0'Siib(;>ti?>. ntmizXii^titim 

^Kfwmmam^Mz^L. m-hwmmtzntzm^ 

10 mizmmmim'^m:Wim^^m<msi.m-j3&izi>^ 
-^-th. mf^mimm^. Rmmm-ny^umsEmx' 
h-oxhxw imm<owmmm. m^tzx-oxa^ 

^ U-^aKXIi^^-;^^aK^i-fe>'■^?-i^x■ri^oSWm« 

^mxrx'h-^xi^xw mimmmimz.i£m.m' 
miz}^&^tth. m-ii'-ky-^i-XT-M.immmiW-r 

^ztcox^himmmizi^tzt^^ti^h. ztuizMtx 

mim^'iim»mii^m.iti,z^m-i> . 

[ 0 0 1 4 J wmmumm^u rxmxim^mum^ 

ims^m^miz:^^^-m^mt. ^cD±tzmmfm/^m^ 
ii. mmt:mMmtzm'^-r?>x^tzLxi>j:\>\ wizm 

mmim^-^m. mizji-y^yi^mxh?>k^mT$> 

-fei^i^x-rAiOJ^-fey^fS^rttceciO^SII 

Mfccto, mz;itLt^tii^m<nimu±.i,zmm.^tLX\.^^£ 
. m^m^iiz^m^Rm-^cm^imz. d*» 
ia^v-i<DT\ "^y-t^-XT-J^-c^^ti^fiAmffy^y^ 
^^5i^-^-hxh-> - •y>'':&^Tie^-rstiWi 

30 [0015] S(c*5&B8«±EiO0^c?)-fe>-9->'X-rix 
fcffi^f t 3 1 otOig^Ut-fe ^--^-i^XxA^zWt 
S . ^ iO-fe v-r >-x-x-6.{i^c7)y \M TxecOJK^fctc,! 

<r)mxi±mwL(^^y^m^co--m(r>m. rx/^-ox^a 

AFi^x-rAco^tt^. %«=5r®«rt-ei^S*iii5. 

«{iic7)^#ic J: ^mmRx/xxam^ imtt^ l t 

^i>^ti^ti4m(r)-ty^^^mmsmi:^^Lx 

[0016] mmz:^^mii'J'-^ <ki>i rxmM rx 
j^^mm-^tK ^o:>u^UTxmoomMzmMfc^i5 

ffilftftf-WfltC-r S Jti6 1 -OO-b y^=f-XMim<r)-k:: 

y^Tcr, 0 hco-^ayWmm-mifmii^iXX^ 0 , 

50 ^C:i:*iT'#&. 



[00 1 7J 

[00181 mnzitm¥m<r>mmmifim^tix\.^h, 

^cnmmmimLmi . mmm2. m^ms. 

■^>^mi:£t^:eo±i,z'c^i>mfmmzm.ifii>ti?> 

±lzli^<7yTizS>i>AAFi^:KT-J^t:mmti>y(j^<~m lo 

mir^-mizm^hm^sifimi^tL?, x o tc^^t^:^ 
s-^tfa'-r ^1 bifX'^hioi,z^ u^mi,z:^f^~m±^zm. 
nAzmLxmm:m-i:^hW^m^m-t. ;&^n'-®8 
im^ixhwmi^^<rrF\izhh A A F z^xy-M.nm 
( ^<r>m^im^^m i ) ^zm-^-th , -enmm i 
<mA<ry^^ v^=i-\,zmm-hm%m\.zw§{ § ixit^a 

m^u rx«*JM:5r-^Tv^s ) . mi&-n>m i o 20 
(H2#aii) . zir,mioi:mtxwmmi 1 (i<^ 

t:^<7>Ttz$>^W3^^m 7 <.zm^-th :iuzi:*}mm 

Mzdz - Midi H«in 
Hi x= _ _ 
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x^htih^^mmi^^'v^^'^^imzii *)m^<^fm 
[0019] WttSfiisv^^i y -aK»*-rs3iKtt 

^'>xmimii^<m«m^-'t^ z. t ifix'% h . 
[00201 m&cr>x o {c hxmhm^m-ii^titm 
^j:*)wmmi:±-r±mmx'mv. mm%mm\iz-7xif 

ifi'Simxhh, 

[0021] wmmco^mt^-^ > hi.zn-ti>m^x' 
h*). mmizy^i^<rmzm&nm//xitmmn 
mzmtt m-xh o T t J: V ^ „ 
[0022] > hizm^-'th^immiim^ 

Rlfm^IcZ X-yXii:^^ N'-«i7)S#?»artv U TXM 5 
SrlS^fct-i. tzif>izM.mz1jmM.mzi,^'0W?> , 
«®7coK-fbM2o:6-rpiJi<$^ ( i ) 
[ISll 



lUzdz - Midi I Ih.. 



(1) 



d2=mm$m<7)m^ 

He i n=i 



Mjdz ± iBb - Midi 



Ha 



[002 31 M2d2>Mldl«7)«^18ftM2lii 

hmzSr^tS. '?-0|gM2<^ilfl:0^nSl{4^ (2) 
[it21 



I Madz ± m, - MidJ | H. J 



Ma. 



(2) 



izm ^ . ^cr>m+ 04$#{i:m z iOM 2 -^OMff ^-^S' . ★ ( 3 ) 
tf^-c0^liKmfm^i:m.-t. M2<0:}jmi:i^ * [^3] 
[Mzdz + m. ~ Midi) (Msda - Midi) < 0 



(3) 



l00 24]Wmm<^«mtLXUTbx (FeyCo 
1-y) 1-x. Srax(FeyCol-y) 1-x. 

Hox (FeyCol-y) 1-x. Dyx (FeyC 
o 1-y) 1-x. Ndx(FeyCol-y) 1-x 

(oj:o^^±Mcos.^ykm±mxm^m®'^m/izmii5o mi>tt:m^ximmmiz;i!^<-m^ifrLx aafi^x 



[0025] ±ie<7) i o izm^(o:Mi^nifcr>mmiimm 

2 d 2 =M 1 d 1 ^Butlfc-rs . <J:{::R9t«ttJl{i 

^mxximmsm^commm^mm-t^ . 



(6) H2 000 -4 9029 (P2000-4 9029A) 

1 0 

m^fi^:fjmizf[tttm^<m^^ ( i ) nd&i ( 4 

a) 



m4i 



M2 



iTjdz - Tadxl |h.J 



[00261 ^mtomamizmf^j:m^mRim 

Hi Kzdz - Kidx 



Xii^ (4b) 

[as] 



(4a) 



M2 



iKjdz - Kidil |h.J 



{4b) 



[00271 *-;^^ai»:lT<o^a^■c^il^l«^Ji^4«»^ mi±m'>xwmjizj: i.mm(rm^ (5a) 

H* Tzdz + TArdw - Tidi 



iTjdz + TAFdxr - Tidil 



t^o'v^T. :R:{iiima:6-StcJ;^«^^ (5b) a mi 1 
H» Kzdz + KXrdw - Kadi 



lK2d2 + Kiufdw - Kidi! 



Ih.J 



(5a) 



{5b) 



IzX'^^^XWbti^. 

[0028]Tzdz iii^-miZIEX'h h:it \m^i}^-^J: 
<7)X\ mm 2 (OmKliT 2d2-Tldl*>'0 l^kTX 

k # iz<D^«jmx'h -s. . mm iriSa&x o l/c 
2ii-7x^^tij-^^x'immmmzmmTTS>'o. v 

[0029] -ettfcK LT K z «iE<0tt^^t>ftc04?-f- 1 

[00301 z<^i%^mmt Lxm&^mizi&\>ymmiSL 

JKStXffiV>^ J. U -ia«SrW-r^ Tbx (FeyCol 
-y) Hox (FeyCol-y) 1-x. 



30^yx (FeyCol-y) 1 -xc7)J: d^r#±?g<5Dga 

^r«ijs/®^«-^^«ffl-r?. .r k *-'T'^ s , mmz 

MnO. FeO. V2 O 3Xli:M n S«<fc p^M^^R 

[0031 ] msmmAizamitcommfcD^mi 

(D^ti^^^tlX^^h. AAFi^Xf-J^iJ^h^XA-O 

ffm^^mmi2. 13. i4. 1 5*»^^§i23icj; 

^-^eommm-. mism/^coT^zSi^i^mi e 
40 i:mtt-m4i,z^ztix\>'^^xoi,zm£Lxmyti^. 

plisdis - Ma4dx, + Mijdia] < 0 (6) 



co^x'^&mcoi^mmizmmif^tix^^^j:\.^mmiz *tzi^izmmw:^iitx-mmit^tix^^^\^-ty^yv •-/ 



H)f*f#'?>fl.^. Ml 2dl 2«<0 ^gP^tSJil 2C0 

«i3^eo5s«ttite-g-Bt(c. tfz"-" nmmi 20 

«1 3^<7)^ffittM-&mCK^-ri.. dOi^XT^ACT) 

:%®tt (iag{Cfi!c#L^»-^^7-fe-y h«flE) * 50 



[02] -7>!.^co*>i.S«jtcr)^BrWH. 



kifiX^ 
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11 12 

6. 16 m^m 

1 mm 10 m 

2 mmm 1 1 mmm 

3 stWa 12, 13. 14. 15 

4 



[01] [H2] [03] 




hM'yii»*»n 07743 ■ix.-r ^— 

fe 36 



